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(7 1) We, Dunlop Australia Limited, 
of 108 Flinders Street, Melbourne, in the 
State of Victoria, Australia, a Company 
incorporated under the Victorian Companies 

5 Act 1938, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly des- 
cribed in and by the following statement: — 

10 This invention relates to a multi-cell 
battery such as a lead acid battery. 

One of the major disadvantages of current 
constructions of lead batteries is the high 
weight and cost of the cell plates formed of a 

15 lead alloy grid pasted with active battery 
material. Also because of the low mechanical 
strength of the lead alloys used in grids, the 
section of the alloys elements of the grid 
must be relatively large, and hence the com- 

20 pleted battery is bulky in addition to heavy 
and costly. m 

The manufacture of conventional lead acid 
batteries and similar multi-cell batteries is 
also costly as a result of the number of separ- 

25 ate operations involved, including the manu- 
facture of the individual grids, the pasting 
of the individual grids, the assembly of the 
grids of differing polarity and separator 
members to form each cell, the assembly of 

30 the cells to a pre-formed battery case, form- 
ing the electrical connections between the 
cells in the case, and finally closing the case 
with a lid or the like. Furthermore the forma- 
tion of an effective durable connection be- 

35 tween the plates within each cell, and be- 
tween assemblies of plates in adjoining cells 
is difficult to achieve under conditions of 
high volume production. The current trend is 
to make the connection between adjoining 

40 cells through an opening in the cell wall, but 
this has produced problems in achieving a 
durable seal between the connecting member 
and the cell wall. 
In our Patent Specification No. 1,430,205 

45 there is proposed a multi-cell battery con- 
struction comprising a plurality of frames 
formed of a suitable mouldable material with 
each frame defining a plurality of active ma- 
terial support areas arranged in side by side 

50 relationship across the width of the frame. 
After the support areas in each frame have 



been pasted with active material so that 
adjacent support areas in each frame are of 
opposite polarity, a number of such frames 
are assembled side by side in the direction 55 
normal to the width of the frames. The 
pasting of the frame is also arranged so that 
when the frames are assembled side by side 
adjacent areas in adjoining frames are of 
opposite polarity. The support areas in each 60 
frame are formed by division portions 
moulded as an integral part of the frame. 
The division portions in adjacent frames are 
secured together in sealed relation to form, 
in the finished assembly of frames, partitions 65 
between adjacent cells of the battery. 

As is customary in batteries employing a 
liquid electrolyte, separator members of a 
porous material are required between adjoin- 
ing plates of opposite polarity. The battery 70 
disclosed in the above-mentioned specifica- 
tion includes strips of conventional separator 
material which are located between the areas 
of active battery material of opposite polarity 
in adjacent frames as the frames are as- 75 
sembled in the side by side relationship. 
However in the above-mentioned specifica- 
tion no particular provision is made to 
facilitate simple and fast assembly of the 
separator strips or arcuate location thereof 80 
with respect to the frames. 

It is the object of the present invention to 
provide a battery construction which will 
further simplify the manufacture and at least 
reduce many of the problems of production 85 
and disadvantages in construction of pres- 
ently known multi-cell batteries. 

With this object in view there is provided 
a multi-cell battery including a plurality of 
frames formed of a material as herein speci- 90 
fied, each frame defining a plurality of separ- 
ate material receiving areas arranged in side 
by side relationship across the width of the 
frame, each frame including portions forming 
divisions between adjacent support areas of 95 
the frame, the frames being arranged in a 
side by side relationship in a direction normal 
to the width of the frame with the portions 
of each frame forming the divisions between 
adjacent receiving areas secured in a sealed 100 
relationship to the corresponding portions in 
adjacent frames to form partitions between 
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ti^kattery, individual 
itf^Raaterial supported 



adjacent cells of 
masses of active bat-^, 
in each area of each frame so that each area 
forms a plate of the battery, the active bat- 
5 tery material in respective areas being selec- 
ted so that adjacent areas in each frame form 
plates of opposite polarity and adjacent areas 
in adjoining frames form plates of opposite 
polarity, and electrolyte porous separator 
10 member interposed between areas of active 
material of opposite polarity in adjoining 
frame, said separator members being sup- 
ported and positively located in said inter- 
posed position by co-operation with at least 
15 one of the adjoining frames. 

There is also provided a multi-cell battery 
including a plurality of frames formed of a 
material as herein specified, each frame de- 
fining a plurality of material support areas 
20 arranged in side by side relationship across 
the width of the frame, the frames being ar- 
ranged in a side by side relationship in a 
direction normal to the width of the frame 
with the portions of each frame forming the 
25 divisions between adjacent support areas 
secured in a sealed relationship to the corre- 
. , ,1:, ^ j n adjacent frames to form 

. .n adjacent cells of the bat- 
tery each alternate frame having an electro- 
30 lyte porous separator member spanning each 
support area thereof and sealed to the por- 
tions of the frame defining said support area, 
and individual masses of active battery ma- 
terial supported in each support area of the 
35 remaining frames so that each said area 
forms a plate of the battery, the active bat- 
tery material in respective areas being selec- 
ted so that adjacent areas in each frame 
form plates of opposite polarity and adjacent 
40 areas on opposite sides of each separator 
member form plates of opposite polanty. 

The frames of the battery are formed /rom 
a mouldable material which is electrically 
insulating at the intended operating voltage of 
45 the battery, and is inert to the active materials 
of the battery and any material produced 
during operation of the battery; herein re- 
ferred to as "material as herein specified . 
Suitable thermoplastic material for use in the 
50 construction of frames are high impact poly- 
styrene, ABS, and polypropylene. 

Conveniently each frame is of rectangular 
form having a continuous perimeter member 
and a number of division portions parallel to 
55 two opposite sides of the frame to define the 
plurality of support areas. The perimeter 
member and division portions of adjacent 
frames interfit and are sealed together, so 
that the perimeter member forms two oppo- 
60 side walls, a top, and a bottom of the battery 
and the division portions form the plurality 
of cell partitions of the battery. The adjacent 
frames may be arranged so that the frames 
are secured together by ultra-sonic weld 
65 which will also provide the required seal 



between the perimeter 
portion of adjacent fr^V , £ . , 

There is thus provided plurality of side 
by side column-like spaces in the frame to 
receive active material or separator material. M 
Each column-like space may be divided into 
smaller areas by a plurality of transverse ele- 
ments of lesser thickness than the division 
portions to provide additional support, which 
which may be particularly desirable for the /5 
areas which receive active material. 

The frames which support the separator 
material may be over-all thicker than the 
frames supporting active material, and as 
the separator material is conveniently made W 
of thin sheet material, the thicker frames 
provide a greater electrolyte capacity. The 
frame may be moulded in situ about the 
separator material so that the margin of the 
latter is embedded in the frame. 

Electrically conductive elements may be 
embedded in the members of the frame dur- 
ing formation thereof and extend into the 
area which receives the active material to 
provide electrical collectors, for the active W 
material, and if desired, the electrical con- 
nection between areas of negative and posi- 
tive active material. 

If frames carrying separator material are 
not used, and all of the frames are pasted 95 
with active material and assembled side by 
side, an individual separator member of 
porous material is inserted between the posi- 
tive and negative paste in adjoining frames. 

A battery formed by an assembly of frames iw 
as previously described has a number of cells 
determined by the number of active material 
areas in each frame. The adjacent active ma- 
terial areas in each two adjacent frames 
being of opposite polarity form a basic cell 105 
having a nominal voltage of 2 volts in the 
case of a lead acid cell. Thus the voltage and 
capacity of the battery is determined by the 
number of active material areas in each 
frame and the number of frames carrying 110 
active material in the assembly, respectively. 

Although it is possible to electrically con- 
nect the basic cells in any desired arrange- 
ment, this construction of battery is highly 
suitable for connecting the basic cells formed 115 
by two adjoining frames in series, and con- 
necting the terminals of the frames in paral- 
lel. When this arrangement of cell connec- 
tions is used, suitable connector members 
may be located in the frame during moulding 120 
thereof to electrically interconnect the cells in 
the finished assembly of frames. If the basic 
cells formed by two frames carrying active 
material are to be connected in series, an 
intercell connector member is provided in 125 
each alternate division portion of the frame, 
with the intercell connector members in each 
frame staggered with respect to the connector 
members in the adjacent frame # 
Also terminal elements may be located in 130 
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the sides of the fram^«ing moulding, the 
location and numbeSW^terminal elements 
being determined by the number of active 
material areas in the frame. If there are an 

5 even number of paste areas in each frame 
there is provided a terminal element at each 
end of each alternate frame. Where there are 
an odd number of paste areas in each frame 
there is a terminal element at alternate ends 

10 of adjacent frames. The terminal elements of 
individual frames are interconnected by weld- 
ing to a connector strap or by other con- 
venient means, and the battery main ter- 
minals are suitably connected thereto. 

15 As previously indicated, the perimeter of 
the frames and the division portions are 
sealed together, with or without the pro- 
vision of interfitting elements on adjacent 
frames so that the assembly of frames form 

20 the top, bottom, two opposite walls, and cell 
partitions of the battery case. The battery 
case is then completed by bonding cover 
plates to the exposed face of the two end 
frames of the assembly. Also suitable covers 

25 are provided if the frames have terminal 
elements projecting from the sides of the 
frames coupled by a connector strap. 

Some of the advantages of the battery con- 
structed in accordance with the present pro- 

30 posal are: 

1. The reduction of battery weight and 
size by elimination of bulky lead alloy grids; 

2. Elimination of forming intercell con- 
nections during assembly, with the avoidance 

35 of consequent sealing problems; 

3. The possibility to eliminate a separate 
battery case; 

4. Additional support for active material 
to eliminate shedding of active material. 

40 5. Increased capacity per unit weight of 
battery. 

The invention will be more readily under- 
stood from the following description of one 
practical arrangement of the invention with 
45 reference to the accompanying drawings 
wherein t 

Figure 1 is a general perspective view, 
partly in section, of a battery incorporating 
one embodiment of the present invention; 
50 Figure 2 is a side elevation of one grid 
assembly suitable for use in a battery shown 
in Figure 1; . 

Figure 3 is an enlarged cross-sectional view 
along the line 3—3 in Figure 2; 
55 Figure 4 is an enlarged sectional view 
along the line 4 — 4 in Figure 2; 

Figure 5 is a plane view of an assembly of 
grids as shown in Figure 2; and 
Figure 6 is a partial sectional view of an 
60 alternative construction to that shown in 
Figure 3. 

Referring now to the drawings, the battery 
10 comprises a housing 11 enclosing an as- 
sembly of frame members 12 arranged and 
65 bonded together so as to form a plurality of 



cells 14 separated one^A the other by a 

partition wall 13 comj^F of the abutting 
vertical elements of the respective frame 
members 12. 

Referring now to Figure 2, each frame 70 
member 12 comprises a perimeter member 
15 having top and bottom elements 16 and 
17 and opposite side elements 18 and 19. 
Extending between the top and bottom ele- 
ments 16 and 17 are division elements 20 75 
which are parallel to the side elements 18 
and 19. The frame and the vertical division 
elements together define three column-like 
areas 22, 23 and 24 which will, in the finished 
battery, be pasted with appropriate active 80 
battery material. 

The top and bottom elements and the 
side and division elements are provided on 
one face with a continuous tongue 27 at right 
angles to the general plane of the frame, and 85 
on the opposite face a continuous groove 28, 
so that when a plurality of frames are as- 
sembled in side by side relationship as shown 
in Figures 3, and 3, the tongue on one frame 
interfits with the groove on the adjacent 90 
frame. Each frame is provided with a shoul- 
der adjacent the groove 28 and tongue 27, 
which bounds the areas which will support 
the active battery material. When the frames 
are assembled in a side by side relationship 95 
the shoulders 48 in adjacent frames form a 
recess 49. The recess 49 provides a positive 
location for the strips 32 of separator ma- 
terial during assembly, and the edges of the 
separator strips 32 are' gripped therein in the 100 
finished assembly of frames. The interfitting 
tongue and groove are adhered or otherwise 
secured together, with or without the use of 
additional sealing compound, so that the 
connection between the top and bottom ele- 105 
ments, the side elements and division ele- 
ments in respective adjacent frames will not 
permit the leakage of electrolyte between the 
cells in the finished battery. The frames may 
be secured together by the use of suitable 110 
adhesives or solvents applied to the inter- 
fitting tongues and grooves. Ultra-sonic 
welding may also be used to secure and seal 
the frames together. The adhesive or solvent 
may be selected, or the welding performed in 115 
a manner, so that there is also a degree of 
adhesion or fusion achieved between the 
edges of the separator strips and the frame 
during the assembly and securement of the 
frames in the side by side relationship. An 120 
assembly of a plurality of frames of this con- 
struction provides an open ended box-like 
structure with internal partitions, the sides 
and top and bottom of the box being formed 
by the interfitting side, top and bottom ele- 125 
ments of the frame and the partitions being 
formed by the interfitting division elements. 

The frames also include a plurality of ver- 
tically spaced support elements 30 extending 
between the opposite side elements 18, 19 130 
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itor member 46, 



25 



30 



and integral with are ^^^'J^M^HS^ 

In the frame shown Wigure . 2 there are pre toably maoe ° x bn ^ mem . 

three support elements 30, and these elements about the P e " m ^ r £ is ^ n P S ents 2 0 of 

. are of a P mickness less than the ttos of ber 5 aneUo JJe ^ a 70 

5 the side and vision elements so when a ttetrame. ^ sep q{ 

number of frames are assembled m a side ™bl?5LSi3^S the frame moulded in 

by side relationship, the support elements 30 s ^"% m ^ h ^t B y suitab]e selection of 

J adjacent frames are spaced one from foe atu » fi^and separator the 

other. The support elements 30 divide the ^^^^f? rendere d non-porous 75 

10 area between the respective , division elements ^tor matenai » r q 

20 so that the material subsequently located Where tt us 

between the division elements is given i addj ^^g^JSSS^A tie finished 

tional support and will not become dislodged geb« -^g^^^ sheet ^ 

during service. c cmrtiir*<! separator mav be formed of a material which w 

15 In the preferred form, gnd-ldre structures flirt during moulding 

i 6 * 261 XSS r^S divis on elet 5? portion of the sheet contacted by the 

mentHo ^Z^tlnS^ort for hot 'frame material is fused to render * 

SI active battery material in those areas non-porous. 

20 which form active material areas in the ^ order to assist the gas. generated when 85 

finished battery. The grids may be formed of the batter y is in use, to escape from .between 

Te same material as the remainder of the ^ plates, vent strips 33 made of porous 

ffme and moulded as an integral part there- mit £ M extend vertically through the mass 

of but preferably are made of an electrical y of active material forming each plate. The - 

conaucSve material which is not adversely vent strip may b e added to the frame prior 90 

effected by the materials of the battery, such t0 or during the pasting operation, or may be 

« lead auov and are embedded in the ele- located in the mould during moulding of the 

menS of the frame during the moulding of frame so that the vent is bonded to the sup- 

the frame. v, P ort elements 30. 

In the embodiment shown in Figure 2 the ^ ordgr tQ {orm a battery suc h as is shown 95 
grid 26 extends through the side element i» - n H j a plurality of f rames of the con- 
of the frame and is embedded in, but does struction shown in F igu re 2 are individually 
not extend through the adjacent division ^ ^ conventiona i act ive battery ma- 
element 20. The portion of the grid lb ex- gQ ^ ^ ad j acent areas m eacn frame 
35 ternal of the frame provides a terminal tor are of posite po larity. Thus each frame 100 
electrically connecting the cells constated {orms & plurality of side by side plates of 
b y an assembly of frames. The grid ioa. ex- alternate pos i t ive and negative polarity. A 
tends through the other division element ^ua number of frames are then assembled 
and is embedded in but does not extend t ther m a side by side relationship with 
40 through the side element 19. The grid zoa each . fc ^ ^ framej ad j a ce Q t a plate of 105 
thus forms an intercell connector between ite polarlty j n the adjoining frame, 
plates 23 and 24. The grids 26 and 26a thus ^^n^g t he frames, the tongues and 
provide support for the active battery ma- ves on ad j acen t frames interfit and are 
terial, act as a current collector tor tne re- sealed together ^ ser j e s of cells so formed 
45 spective plates, and form intercell connectors ^ ^ ad] - acent f rame s are electrically 110 
and/or terminals as required m respect oi connected m series by the grids, such as 26a, . 
cells formed by the assembly of frames. and haye posit i ve and negative terminal tags 
During the pasting of the frames the area 3? at respective ends ^ see n in Figure 5. 
above the upper support element 30 in eacn ^ terminal tags 37 at opposite ends of the 
50 frame is not pasted so that when the irames assembly o{ frames jure then connected to a 115 
are assembled together electrolyte reservoirs ctive connector straps 35 which carry 
31 are formed as shown in Figure si. aiso ^ 

main terminals such as 36. 
during assembly, . separatoi ^strips KJg Although the assembly of frames will form . 
serted between the P^^ S a £p bottom and two opposite side walls, 
55 in adjacent frames The se^P*™ ^eremaming two sides' include exposed 120 

their normal function £ * battery, and tne s ^ ^ 3S 

ma T de ° f SS cSdion as illus- Lured to these two sides to complete the 

In an alternati ™ *°™™f 5 \™ ijlg a batt ery case. In some applications it is also 
trated in Figure 6 a _ frame « carrying j 39 for ^ 

60 separator member 46 in ea ^upport are, is ™we to p connec t 0 r straps, and these 125 

positioned between *e frames descnoeei tej j bg ^ ^ side plates 

TK^meTca SS^sSStor^ber 38. The cover 40 is also provided whh.open- 
The frame 45 carrying th t mgs 41 wbicn ^ gn with opemngs 42 which 



bly of frames, to enable the introduction of 
electrolyte to each Q^fef the battery. 

It will be appre^Ml that by suitable 
adaption of the consOTction of the frames, 
5 the cover plates and/ or top cover may not 
be required. 

WHAT WE CLAIM IS: — 

1. A multi-cell battery including a plur- 
ality of frames of a mouldable material which 

10 is electrically insulating at the intended oper- 
ating voltage of the battery and is inert to 
the active materials of the battery and any 
material produced during operating of the 
battery, each frame defining a plurality of 

15 separate material receiving areas arranged in 
side by side relationship across the width of 
the frame, each frame including portions 
forming divisions between adjacent support 
areas of the frame, the frames being arranged 

20 in a side by side relationship in a direction 
normal to the width of the frame with the 
portions of each frame forming the divisions 
between adjacent receiving areas secured in a 
sealed relationship to the corresponding por- 

25 tions in adjacent frames to form partitions 
between adjacent cells of the battery, indi- 
vidual masses of active battery material sup- 
ported in each area of each frame so that 
each area forms a plate of the battery, the 

30 active battery material in respective areas 
being selected so that adjacent areas in each 
frame form plates of opposite polarity and 
adjacent areas in adjoining frames form 
plates of opposite polarity, and electrolyte 

35 porous separator member interposed between 
areas of active material of opposite polarity 
in adjoining frames, said separator members 
being supported and positively located in 
said interposed position by co-operating with 

40 at least one of the adjoining frames. 

2. A multi-cell battery as claimed in 
Claim 1, wherein each separator member is 
sealed to the portions of the frame defining 
the support area which said separator meiu- 

45 ber spans. 

3. A multi-cell battery as claimed in 
Claim 1, wherein the frames are adapted so 
that when assembled in said side by side 
relationship respective recesses are formed 

50 by two adjoining frames to receive at least 
part of the edge portion of each separator 
member interposed between the said adjoin- 
ing frames. 

4. A multi-cell battery including a plur- 
55 ality of frames formed of a mouldable ma- 
terial which is electrically insulating at the 
intended operating voltage of the battery 
and is inert to the active materials of the 
battery and any material produced during 

60 operating of the battery, each frame defining 
a plurality of separate material receiving 
areas arranged in side by side relationship 
across the width of the frame,^ each frame 
including portions forming divisions between 

65 adjacent support areas of the frame, the 



frames being arranged ina side by side rela- 
tionship in a direction j^^il to the width of 
the frame with the P^^P S of each frame 
forming the divisions between adjacent re- 
ceiving areas secured in a sealed relationship 70 
to the corresponding portions in adjacent 
frames to form partitions between adjacent 
cells of the battery, each alternate frame 
having an electrolyte porous separator mem- 
ber spanning each support area thereof and 75 
secured to the portions of the frame defining 
said support area, and invidiual masses of 
active battery material supported in each 
support area of the remaining frames so that 
each said area forms a plate of the battery, 80 
the active battery material in respective areas 
being selected so that adjacent areas in each 
frame form plates of opposite polarity and 
adjacent areas on opposite sides of each 
separator member form plates of opposite 85 
polarity. 

5. A battery as claimed in claim 1, 2, 3 
or 4 wherein electric connector members ex- 
tend through alternate division portions of 

the frames supporting active battery material 90 
the arrangement of the connector members 
being such that each two adjacent frames 
supporting active battery material form a 
series connected battery having a number of 
cells equal to the number of division portions 95 
plus one. 

6. A battery as claimed in claim 1, 2, 3 
or 4 wherein at least some of the frames 
supporting active battery material include a 
terminal member extending from the active 100 
battery material of a plate at one side of the 
frame through said side of the frame, and a 
connector member extends through each 
alternate division portion of the frame 
counted from said one side to electrically 105 
connect the plates of opposite polarity separ- 
ated by said alternate division portions. 

7. A battery as claimed in any one of 
the preceding claims wherein the frame mem- 
bers are adapted to interfit one with the other 110 
when assembled in the side by side relation. 

8. A battery as claimed in any one of the 
preceding claims wherein each division por- 
tion of each frame is formed with a laterally 
projecting tongue on one side and a groove 115 
on the opposite side, said tongue and groove 
extending the full length of the division por- 
tion and being arranged so that when the 
frames are assembled in side by side rela- 
tion, the tongues on one frame engage the 120 
grooves on the adjoining frame. 

9. A multi-cell battery substantially as 
hereinbefore described with reference to and 
as illustrated by the accompanying drawings. 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
5. Quality Court, 
Chancery Lane, 
London, WC2A 1HZ. 
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